Anomalous nuclease digestion of Holothuria sperm chromatin containing histone H1 variants.
We have investigated the micrococcal nuclease digestion of chromatin from the spermatozoa of the sea cucumber Holothuria tubulosa. This chromatin contains minor protein variants related to histone H1 with a high proportion of basic amino acids. One of these variants, protein phi 0, represents about 4% of the total histones. It is 78 amino acids long and its amino acid composition and sequence are related to the very basic C-terminal region of histone H1. The presence of these proteins induces an unusual digestion pattern. Oligonucleosomal particles which are soluble at 150 mM NaCl are depleted of protein phi 0 and they are also defective in histone H1. A low percentage of the insoluble material can be solubilized at lower NaCl concentrations (50 mM). These oligonucleosomal particles show a very peculiar protein content, since at early digestion times, they contain histone H1 and protein phi 0 exclusively. We conclude that these particles arise from a cooperative displacement of core histones by protein phi 0 and histone H1. These results show that minor changes in histone H1 complement can result in the formation of artifactual particles upon microccocal nuclease digestion. These observations may be of interest in other systems which contain H1 variants.